We evaluated the effectiveness of four sampling methods for freshwater crayfish in five aquatic habitat types in Congaree National Park, South Carolina, USA. Electrofishing was the most successful technique in terms of the diversity of species collected, the number of individuals collected, and the widest range of sizes collected. Seine netting was the next most successful method. Baited minnow traps were biased towards form I males and larger individuals, while dip netting was biased towards smaller individuals. The relative success of techniques depended somewhat upon species. For two stream dwelling species, Procambarus acutus and P. chacei, electrofishing collected significantly more individuals than any other technique. For P. troglodytes, the most abundant species and a habitat generalist, electrofishing was superior to dip netting in some habitats, but did not significantly differ from traps or seine netting. For Fallicambarus fodiens, no significant differences among the effectiveness of any sampling methods were detected.
INTRODUCTION
Freshwater crayfish have strong effects on ecological processes and community structure in many aquatic systems. Crayfish are known to play an important role in litter processing (Huryn and Wallace, 1987) , as predators (Lodge et al., 1994) , and as a critical food sources for vertebrates (Martof et al., 1980; Probst et al., 1984; Roell and Orth, 1993; Rabeni, 1992) . More recently, the conservation needs of crayfish have come to the forefront of aquatic conservation (Schuster, 1997; Master et al., 1998; Taylor et al., 2007) . Freshwater crayfish are now recognized as a highly imperiled group of organisms, with approximately 48% of species considered to be endangered, threatened, or vulnerable (Taylor et al., 2007) . Although the distribution and basic biology of crayfish is slowly gaining more attention, little is known about the distributions, habitat requirements, and conservation threats of most species of North American crayfish (Schuster, 1997; Taylor et al., 2007) .
In order to more thoroughly understand the biology of freshwater crayfish, effective sampling methods need to be developed. Procedures for quantitative sampling methods that result in density estimates have been developed for some habitat types (Rabeni, 1985; Lamontage and Rassmussen, 1993; Rabeni et al., 1997; Byrne et al., 1999; DiStefano et al., 2003) . However these methods are time consuming and require the construction of large enclosures or large collection devices. Furthermore, these methods sample only a small area at a time, making high replication important, particularly in habitats where crayfish are sparsely or patchily distributed. Thus, quantitative sampling may not result in a sufficient sample size to detect rare species, and some quantitative sampling devices may result in biases. One study (Rabeni et al., 1997) found that a quadrat sampler was biased towards collecting the smaller individuals in a population. Semi-quantitative sampling methods based on a catch-per-unit effort (CPUE) can be used to assess crayfish populations and assemblages. Although time constrained CPUE sampling methods do not directly measure density, they do allow a wider area to be sampled with much less effort and can be an effective measure of crayfish relative abundance. Thus, these methods may be effective for some surveys, particularly when logistical constraints limit sampling effort. Additionally, when quantitative methods are used to measure densities, semi-quantitative sampling may also be used to supplement quantitative methods and determine if any rare species have been missed.
A variety of semi-quantitative techniques have been used to sample crayfish. Baited minnow traps are one of the most widely used methods. However, many studies report biases in sex ratio, size, and species composition (Mason, 1975; Capelli and Magnuson, 1976; Brown and Brewis, 1978; Abrahamsson, 1983; Somers and Stetchy, 1986; Olsen et al., 1991; Skurdal et al., 1992; Dorn et al., 2005) . Other semiquantitative sampling methods include time constrained electrofishing (Westman et al., 1978; Rabeni et al., 1997; Alonso, 2001) , dip-netting, and seine netting, but fewer studies have evaluated these methods with respect to biases in the size, sex, or species composition. Furthermore, the most appropriate sampling method with the least bias may depend on the habitat being sampled. The objective of this study was to compare several semi-quantitative sampling methods in various habitats with respect to the numbers of individuals collected, sex ratio, size, and species composition.
MATERIALS AND METHODS

Study Site
The Study was conducted at the Congaree National Park (CONG) in South Carolina, USA. The CONG is located within the upper coastal plain physiographic region and contains 8984 ha including 4000 ha of old growth floodplain habitat. The CONG is frequently inundated during times of high precipitation. Erosional and depositional processes associated with flood pulses result in a mosaic of aquatic and semi aquatic habitats including oxbow lakes, gum ponds, sloughs, streams, and guts embedded within the floodplain landscape. We selected sites from these five distinct habitat types for sampling based on descriptions of aquatic habitats recognized by Park personnel (Bill Hulslander, personal communication) .
Oxbow lakes are defined as permanent bodies of water deeper than 1.5 m with steep banks and open canopies. Oxbow lakes form when meandering river channels became isolated from the main channel. Gum ponds also have well-defined banks, but have a closed canopy dominated by bald cypress, Taxodium distichum, and water tupelo, Nyssa aquatica. Gum ponds are generally shallow, i.e., , 1 m, and dry at annual or semiannual frequencies during typical years. Gum ponds presumably form when oxbow lakes become partially filled with sediments and are colonized by trees. Sloughs are shallow lentic habitats that occur in canopied depressions without well-defined banks. Sloughs experience frequent dry periods of long durations and are more ephemeral than gum ponds, but contain a canopy of similar vegetation. Streams and guts are both channelized aquatic habitats with well-defined, steeply sloping banks. The discriminating factor between the two habitats is that streams are lotic and typically water filled year-round, whereas guts are ephemeral and primarily lentic except during flood pulses when water flows through them.
A cartographic model identifying habitat types was provided by staff of the CONG. These habitat descriptions were used in conjunction with Multiresolution Seamless Image Database data (MrSID) and elevation data derived from Light Detection and Ranging (LIDAR) to identify oxbow lakes, gum ponds, sloughs, streams, and guts. ArcView GIS (Environmental Research Institute, Redlands Calif.) was used to select a random subset of each habitat type for sampling. Seven slough, stream, and gut sites, and five gum pond and oxbow lake sites were sampled for a total of 31 sites. Fewer gum pond and oxbow lakes were sampled because fewer of these habitats were present within the park boundary.
Sampling Methods
Sampling took place from April 15 through May 28, 2005. Multiple timeconstrained sampling methods were conducted at each site. Sites were trapped for 48 hrs with three funnel-shaped 6-mm wire mesh minnow traps baited with approximately 40 grams of dry dog food. The placement of minnow traps was haphazard but based upon our best judgment of the available habitat. Electrofishing was performed for 0.5 hours using a SmithRoot L-24 model equipped with a 24-volt, 7 amp-hour battery (the unit adjusted settings automatically according to conditions). Sites were dip netted for 0.5 hours, and all sites except oxbow lakes were sampled for 0.5 hours using a 4-mm mesh seine pulled though the water by two persons. The length of time chosen was arbitrary, but trial runs showed that 0.5 hours was sufficient to collect large numbers of crayfish in these habitats. The water depth in oxbow lakes (. 1.5 m) precluded seining in this habitat and required that electrofishing be limited to the shallower edges of the lakes. Because sites were large, we sampled a different but adjacent area using each sampling method to avoid depleting the population prior to sampling with a different method. All areas sampled within a site were very similar in habitat structure and water depth. All sampling efforts were completed on the same day. The sequence of each technique was varied between sites, with the exception that baited traps were always placed following other sampling efforts and retrieved on a later trip.
Once collected, all crayfish were kept alive and cool on ice, returned to the laboratory and frozen until the time that they could be processed. Crayfish were then thawed, identified to species, sexed, male form noted, carapace length measured to the nearest millimeter, and weight recorded to the nearest 0.1 g. Following processing, crayfish were preserved in 80% ethanol. Identifications were confirmed by Dr. John Cooper at the North Carolina Museum of Natural Sciences in Raleigh, NC, and voucher specimens of each species from each sampling location are preserved at the museum (catalog numbers 25178-25253). National Parks Service catalog numbers for the specimens are COSW 1139-1209, and the accession number for the study is COSW-0032. Several specimens of Cambarus diogenes Girard, 1852 and C. reduncus Hobbs, 1956 collected in burrows in floodplain habitat using methods other than those discussed in this paper were also included in the museum collections under this accession number but were excluded from all analyses.
Statistical Analysis
All statistical analyses were conducted with SAS for Windows (Version 8.1, SAS institute, Cary, NC). Fisher's exact tests were conducted separately for each species to determine if the success of each sampling method was independent from the habitat type in which the sampling occurred. The results for several species indicated that the sampling method used was not independent from the habitat in which sampling occurred. Abundance data was not normally distributed and included many zero values. Therefore, we also conducted a Poisson loglinear regressional model or a negative binomial loglinear regressional model with nested fixed effects (method nested within habitat), depending upon which distribution provided a better fit for the data for each species. These tests were conducted in the proc genmod procedure in SAS. We tested for the overall effect of habitat on the number of individuals caught, and for the effectiveness of each sampling method within a given habitat. Type 3 wald statistics allowed for pair-wise comparison of individual habiats and sampling methods. Due to problems with many zero values in this analysis, we added 0.01 to the abundance of each species in each habitat before conducting the analysis.
We used a negative binomial loglinear model to analyze data involving sex ratios. To conduct this analysis, we used the proc genmod procedure, analyzing each sex as a fraction of the total number of individuals. Due to problems with zero values in this analysis, we added 0.01 to the total number of individuals of each sex at a site.
Because the lengths of crayfish were not normally distributed, we analyzed all length data using non-parametric tests. Due to differences in the average sizes of each species, we conducted the analyses separately for each species. Because significant differences were detected across habitats and between sampling methods, we used Friedman's test, a non-parametric test for a randomized blocked experimental design. This allowed us to test for the effect of sampling method within habitats and the effect of habitat while accounting for sampling method. A Kruskal-Wallis test was conducted on species found in only one habitat to determine if size biases occurred between methods. When significant differences in lengths of crayfish collected across habitats or sampling methods occurred, pair-wise comparisons were made by conducting the appropriate tests on each potential pair of habitats or sampling methods.
RESULTS
Five species were collected in the five habitats. However, one species, Cambarus diogenes, the devil crayfish, was collected only once in a stream. Therefore this species was left out of all species-specific analyses. Procambarus troglodytes (LeConte, 1856), a widespread species from the coastal plain of South Carolina and Georgia, was by far the most abundant species collected with a total of 2851 individuals. Procambarus acutus (Girard, 1852) , P. chacei Hobbs 1958 , and Fallicambarus fodiens (Cottle, 1863) were also moderately abundant at some sites, with a total of 81, 78, and 102 specimens respectively. Procambarus chacei has a moderately restricted distribution in South Carolina and Georgia, while P. acutus and F. fodiens are widely distributed across the Eastern United States.
Abundance
The total abundance of crayfish (all species combined) was significantly different among habitats (X 2 ¼ 83.70, d.f. ¼ 4, P , 0.0001) and among sampling methods within habitat (X 2 ¼ 56.17, d.f. ¼ 15, P , 0.0001). Fisher's exact test revealed a significant interaction among sampling method and habitat
Significantly more crayfish were collected in sloughs than in any other habitat, and the abundances of crayfish did not significantly differ among the remaining habitats (Fig. 1) . Electrofishing collected the most crayfish, followed by seine netting (Fig. 2) .
The differences in the effectiveness of each sampling method varied slightly among the species. Significant interaction terms between habitat type and sampling method were present for all species except P. chacei, which occurred only in streams (Table 1) . For P. acutus, electrofishing was consistently the most successful method in all habitats, although streams were the only habitat in which significant differences among sampling methods were apparent (Fig. 3) , probably because this species was rarely collected in other habitats and sample size was too low to detect differences in any habitat except streams. Overall, electrofishing did collect the most individuals of P. troglodytes, but it was not consistently the most successful method in all habitats (Fig. 4) . Even though sample size for this species was large, and it was frequently collected in all habitats, significant differences among habitats were only apparent in ponds and streams (Fig. 4) . Electrofishing and seine netting were not significantly different in any habitat, except in lakes where seine netting could not be conducted. The success of traps seemed dependent upon habitat, as they collected significantly fewer individuals than electrofishing in streams. Traps actually collected slightly more individuals than electrofishing and seine netting in ponds, though this difference was not significantly different. For P. chacei, electrofishing was significantly more effective than any other sampling technique (Table 1, Fig. 5 ), but no significant differences among any sampling techniques were apparent for F. fodiens (Table 1) .
Effectiveness of Each Method in
Determining Species Richness Three species was the maximum richness detected at any particular location sampled. Crayfish were collected at all of the 31 sites sampled, although at some sites, a particular sampling method failed to collect any crayfish. At six sites, only one species was collected, two species were collected at 16 sites, and three species were collected at 9 sites. We calculated the fraction of sites at which each particular method collected all of the species present to determine the relative ability of each method to collect all species known Table 1 . Differences in the abundances of each species among habitats and sampling methods. Test statistics were based upon a Poisson loglinear regressional model for P. chacei and P. acutus and a negative binomial loglinear regressional model for P. troglodytes and F. fodiens depending upon which distribution provided a better fit for the data. The effect of sampling method was analyzed using a model with nested fixed effects (method nested within habitat), because the effects of habitat and sampling method were not independent, except for P. chacei, which was found only in streams. An asterisk is used to highlight Significant P-values.
Effect of habitat
Effect of sampling method (within habitat) Habitat * Method interaction (Fisher's exact test) to be present. Electrofishing was the method that most often collected all of the species present. It resulted in the collection of all species known to be present at a site, at 21 out of 31 sites or 67.7% of the time. Seine netting was the next most likely method to collect all species known to be present (13 out of 26 sites or 50%). Only 26 sites were sampled with a seine net, since lakes were too deep to be sampled with a seine net. Traps collected all the species known to be present at only 12 out of 31 sites (38.7%). Dip netting collected all species known to be present at only 10 out of 31 sites (32.3%). Dip netting was also the only method to result in the collection of no crayfish at any particular site (4 out of 31 sites or 12.9% of the time).
Sex Bias of Crayfish Collected
Neither the proportion of females, form II males, or form I males differed among habitats for any species (Table 2) . Sampling method did have a significant effect upon sex ratios but this effect was only apparent for P. troglodytes, possibly due to insufficient sample size for the other species. The proportion of P. troglodytes females (X 2 ¼ 25.77, d.f. ¼ 3, P , 0.0001) and form II males (X 2 ¼ 43.65, d.f. ¼ 3, P , 0.0001) was significantly lower among crayfish collected in traps than in any of the other three sampling methods. The proportion of P. troglodytes form I males was significantly higher among crayfish collected in traps than among those collected using any of the other three sampling methods (X 2 ¼ 183.94, d.f. ¼ 3, P , 0.0001). While the proportion of form I males collected in traps was much higher than any other treatment when averaged across habitats (Fig. 6 ).
Size of Crayfish Collected
Since the size of the crayfish differs greatly among species, size biases in the collection of crayfish from different habitats and sampling methods can only be evaluated within species. All species exhibited significant differences in length among sampling method and among habitats, except for Procambarus chacei (Table 3) . Traps always collected the largest individuals, for all species that exhibited significant size differences among sampling methods. However, the relative sizes of individuals captured using the other sampling methods were not consistent among species (Fig. 7) .
DISCUSSION
Of the sampling methods examined in this paper, electrofishing was the most effective in documenting species richness and collecting the greatest number of individuals. It also appeared to be the least biased towards collection of individuals in a particular size range or a particular species. Fig. 3 . Catches of P. acutus in a) streams b) guts c) lakes d) sloughs, using various sampling techniques. Bars with the same letter indicate methods for which catches do not significantly differ from one another. Streams were the only habitat in which sampling methods differed significantly, probably due to low sample size in other habitats. A graph for ponds is not shown, because only one individual of P. acutus was collected in a pond using a dip net.
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Procambarus chacei and P. acutus appeared to be more susceptible to electrofishing than P. troglodytes, since electrofishing collected far more of these species than any other method. The number of P. troglodytes collected by electrofishing was significantly greater than the number collected by dip netting, but not significantly greater than the number collected in traps or in seine nets. Traps were highly biased towards larger individuals, while dip netting and seine netting tended to collect smaller individuals. It is unclear to what extent the superior effectiveness of electrofishing would hold up in other habitat types. Although we sampled a diversity of habitat types, all had fairly silty subtrates. Leaf litter, fallen logs, and tree roots provided some habitat heterogeneity, but differences might be expected in rockier habitats where crayfish are more likely to hide in burrows or under rocks and potentially escape capture by electrofishing equipment.
While electrofishing was the most effective method, 30 minutes of electrofishing effort per site may not be a sufficient length of time to thoroughly document species richness, since it only documented total known species richness at 67.7% of the sites. At the other 32.3% of sites, adding additional sampling methods increased the number of species documented at each site. Combining multiple sampling methods certainly did have merit in documenting additional within site species richness in this study and may be the best approach for thorough documentation at potentially species-rich sites. Additional studies to determine if an increased length of time spent electrofishing at each site is equivalent to conducting multiple sampling methods at each site would be useful. Spending additional effort electrofishing is likely to greatly increase sampling efficiency. Alonso (2001) was able to collect 93.9% of the estimated population number of Austropotamobius pallipes (Lereboullet, 1858) , the white-clawed crayfish, using depletion methods involving three to four passes in three small Spanish creeks. In contrast, one pass only resulted in the collection of 60.3% of the estimated number. Conducting multiple passes in sections of streams blocked by nets may be an effective method for estimating densities.
Other studies have evaluated electrofishing as an appropriate sampling method for freshwater crayfish. In general, they have found it to be a successful technique, though not without limitations. Westman et al. (1978) determined the method to be useful but effective only in shallow water (a depth less than 0.8 m), was difficult to use in densely vegetated areas, was biased against the smallest individuals in the population, and could cause the loss of chelae. Rabeni et al. (1997) compared electrofishing as a collection technique for use in mark and recapture studies and found it to be effective in collecting a greater number of crayfish than hand netting individuals located visually with a head lamp at night. Electrofishing also resulted in less size Fig. 4 . Catches of P. troglodytes in a) streams b) guts c) lakes d) sloughs e) ponds, using various sampling techniques. Bars with the same letter indicate methods for which catches do not significantly differ from one another. Sampling methods did not significantly differ in their success rates in guts, lakes and sloughs. bias than hand netting, which was biased towards larger individuals and quadrat samplers that were biased towards smaller individuals. Alonso (2001) reported no significant deviations from a 1 to 1 sex ratio but did detect that larger individuals were more likely to be collected during electrofishing than smaller individuals.
The loss of chelae during electrofishing (Westman, 1978; Alsonso, 2001 ) is another drawback to the technique. We also observed the frequent loss of chelae during electrofishing, but made no effort to estimate its frequency, since we could not distinguish with certainty among those individuals that lost chelae as a result of the shocking from those that were previously missing chelae. We know that loss during electrofishing occurred at least occasionally, since some displaced chelae were found in the nets as the crayfish were netted during the process. However, it was not possible to determine how often the lost chelae were retained in the net in order to estimate chelae loss.
Dip netting, a method less often evaluated in the literature, was not a particularly effective method for collecting crayfish in these habitats. It primarily resulted in the collection of very small juveniles, was the least likely to document all species collected at a site, and occasionally collected no crayfish at sites where crayfish were found to be quite abundant using other sampling methods. This could be because larger crayfish were able to swim away from the nets or were found in areas inaccessible to the nets, such as burrows. Seine netting was somewhat more successful, particularly in documenting species diversity, and collecting larger individuals, even though the technique was similar to dip netting. Both involved dragging a net along the substrate, but seine netting allowed the net to move through a greater area in a given amount of time, and the continuous dragging of the net in one direction allowed less opportunity for the crayfish to swim away. Dip netting may be a more effective method in areas where nets can effectively target habitats such as undercut banks, vegetation beds and submerged root wads (personal observation), and it has the advantage over seine netting that a single person can effectively operate the dip net.
Biases have frequently been observed in the sex ratios of crayfish collected in baited minnow traps. As we also observed, they are typically reported to be more effective at collecting males than females (Mason, 1975; Capelli and Magnuson, 1976; Brown and Brewis, 1978; Somers and Stetchy, 1986; Olsen et al., 1991; Dorn et al., 2005) . However, there are some exceptions to this rule. Mason (1975) reported seasonal differences in the sex ratios in trap catches of Pacifasticus lenisculus trowbridgii (Stimpson, 1858) . A malebiased ratio was observed throughout most of the year, while a female-biased ratio occurred only in August and September. Byrne et al. (1999) also collected slightly more females than Fig. 5 . Catches of P. chacei in streams. This species was not encountered in any other habitat. Bars with the same letter indicate methods for which catches do not significantly differ from one another. Table 2 . Differences in sex ratios among habitats and among sampling methods. Statistics are based upon a negative binomial loglinear model analyzing each sex as a fraction of the total number of individuals. An asterisk is used to highlight Significant P-values. males using traps in to collect Austropotamobius pallipes in August and September. Acosta and Perry (2000) reported no significant differences in the tendency of Procambarus alleni (Faxon, 1884) males and females to enter traps in a laboratory setting or in the field, in a study conducted from June through August. The male biased sex ratios may be influenced by a tendency of female crayfish to avoid entering traps with males rather than differences in foraging patterns between sexes. Ogle and Kret (2008) conducted a laboratory study in which female and male Orconectes rusticus (Girard, 1852) were equally likely to enter traps in which crayfish were continually removed, but that males dominated traps in which crayfish were not removed. Size biases towards larger individuals collected in traps have also been reported, although the results are highly variable among studies. Byrne et al. (1999) found that traps collected much larger individuals of Austropotamobius pallipes, than the thorough searching of enclosures designed to sample all individuals in a given area. The enclosures, however, may have missed some of the larger individuals. France et al. (1991) and Somers and Stetchey (1986) also observed that larger individuals dominated trap catches, while a broader, and presumably less-biased size range was collected during hand collections while SCUBA diving. Mason (1975) found that only larger individuals were likely to enter traps a population of adult Pacifasticus leniusculus trowbridgii. However, juveniles did enter the traps after large adults were removed from the population, suggesting that the presence of large individuals in traps may discourage the entry by smaller individuals (Mason, 1975) . In a laboratory setting, Procambarus alleni adults and juveniles were equally likely to enter traps (Acosta and Perry, 2000) . As we conducted sampling in the spring, our results are consistent with the male bias typically observed during most of the year. Although only one of four species collected in this study exhibited a sex bias, this is probably because of low sample size. No more than 12 individuals of P. chacei and P. acutus were collected by any one sampling method other than electrofishing, and 10-35 individuals of F. fodiens were collected with each sampling method.
Other factors may also influence the effectiveness of baited minnow traps. The overall success of trap capture has also been reported to decline greatly at temperatures below 98C (Capelli and Magnuson, 1976) , and declines in trap catches across a broad range of water temperatures have also been observed (Somers and Green, 1993) . Somers and Stetchey (1986) reported that trap catches declined with temperature for Cambarus bartonii more rapidly for females and than for males, but temperature did not affect trap catches of either sex of Orconectes virilis. The greater temperature sensitivity of females could explain the female biased sex ratio in late summer and early fall, when water temperatures in the Northern hemisphere are typically the highest. Collins et al. (1983) determined that higher densities of predatory fish had a negative effect on the tendency of crayfish to enter baited minnow traps. Species biases have also been documented in crayfish catches from baited minnow traps (Somers and Stetchy, 1986; Olsen Table 3 . Results of the effects of habitat and method on the lengths of crayfish collected. Chi square test statistics are presented for Friedman's test for a randomized complete block design for P. troglodytes, P. acutus, and F. fodiens. For P. chacei, which was found in only one habitat, the Kruskal-Wallis test was conducted. An asterisk is used to highlight Significant P-values. Fig. 7 . Carapace lengths of crayfish collected using various sampling methods for a) P. troglodytes, b) P. acutus, and c) F. fodiens. Because there were no significant differences in the sizes of P. chacei collected using various sampling methods, results for this species are not presented. The boxes, line in the center, and error bars, represent the median, 25th, 75th, 95th and 5th percentiles. Outliers above the 95th or below the 5th percentile are plotted. Letters indicate sampling methods for which the median carapace lengths do not significantly differ from one another.
et al., 1991) presumably towards more aggressive species. Traps may not be an accurate indicator of the relative abundance of crayfish at a site, since the presence of crayfish already in a trap may discourage additional individuals from entering (Ogle and Kret, 2008) . Dorn et al. (2005) found that within enclosures of known crayfish density, increasing the density resulted in only slight increases in trap catches, not in proportion to the surrounding density. Although trapping is a highly biased collection method, we consider it a quite valuable tool to supplement other collection methods. Since form I males are the easiest to identify, researchers may greatly benefit from adding this method to their sampling protocol.
In conducting a thorough inventory of a site, the semiquantitative collection methods are not meant to replace quantitative methods used to determine densities or to provide a more accurate picture of the true sex ratio or size distribution of a population. However, they are useful when the time needed to conduct quantitative sampling is prohibitive. Also, a quantitative study using a limited number of m 2 plots is likely to miss rare species or species that are patchily distributed. Supplementing quantitative sampling with additional sampling methods such as electrofishing may facilitate collection over a wider sampling area.
